AN ALGEBRAIC CONJUGACY
Let T be an invertible, ergodic, measure-preserving transformation of a separable, nonatomic probability space (X, (B, ra), and let U be the induced unitary operator acting in L 2 (X, (B, m). Let Ct(T) be the Banach algebra generated by the multiplication algebra and the nonnegative powers of U. It is shown that, if 5 is another such transformation, then 5 and T are conjugate if, and only if, a(5) and ®(T) are unitarily equivalent. Thus, the conjugacy problem for ergodic transformations is equivalent to multiplicity theory for the algebras Cfc(r). While much remains to be learned about these operator algebras, similar ones have been studied in [5] and [l] . Finally, &(T) can be realized concretely as an algebra of operator-valued analytic functions in the unit disc.
In §2 we describe generalizations of the C*-algebra constructed in §1 ; it turns out that pathology appears as soon as the group involved fails to be amenable, and only in that case.
Full details and further developments will appear elsewhere. for all projections P, and a is ergodic (a(P)=P implies P = 0 or P = I). Every such a comes from such a T, and the correspondence is essentially 1:1. Now let a be an ergodic, w-preserving ^-automorphism of ikf> fixed from here on. While the powers a n (n^O) of a need not be ergodic, they are necessarily freely-acting in the sense that every nonzero projection in M contains a subprojection Q n 9*0 such that a n (Q n ) A-Q n . If j3 is another ergodic, m-preserving *-automorphism of M, then a and ]8 are conjugate if there exists a ^-automorphism r of M such that a oT=rOj8. By ergodicity of /3, r is necessarily m-preserving (i.e., m o r is a jS-invariant probability measure absolutely continuous with respect to m y hence mor = m). See [3] . Finally, a gives rise to a unitary operator U ai with the property that U a A Ua 1 =a(A) t for all AÇLM. For example, if a comes from the transformation JP, then uf=ƒ or, ƒ ex.
We consider two operator algebras; Ct(a), the Banach algebra generated by M together with the nonnegative powers of £/«, and <B(a), the C*-algebra generated by M and U a . Hence, one can define a linear mapping <£ of (Bo(«) onto Af by *(2-4&^a) =<4o. 4? has the following properties:
(1) #o$ -3>, $(/) = /.
(2) 4>(AT) -A$(T),for A & M, T E (B 0 (a).

(i.i) (3) #(n«*(mre«p(«).
(4) $(Mi7*) = 0, n * 0.
(5) o ^ *(r*)*(io g $(r*r), r e cb 0 («).
Properties (1.2) are in themselves not enough to guarantee that * is bounded, since (BO(OJ) is not closed. One needs the following lemma, another consequence of free action. So <ï > may be extended, by continuity, to a linear mapping of (&(a) onto M. Properties (L2) are valid for the extended map, which we denote by the same letter $.
A positive linear map Sff of one C*-algebra into another is faithful if ty(T*T) = 0 implies T = 0, for all T. The proof that * is faithful is accomplished as follows. One constructs another C*-algebra (B, a positive faithful linear map co of 6 on M, and a ^representation T of 6 on (B(a:), such that $0 7r = co. This gives the result, for if jf£(B(a) and <S?(T*T) = 0, then write r = 7r(C), where C is some element of 6. Hence, co(C*C) = $ o TT(C*C) = $(r*r) =0. Since co is faithful, C = 0, hence r = 7r(C)==0.
To sketch the construction, let T be the unit circle, and let 61 be the collection of all functions F defined on T, taking values in the set of bounded operators on 3C, and which are norm-continuous on P. = $(r)2 = (<i>(4)~.$o*(^)) 2 = 0. By (1.5), r=0, andsoil«*(il) GJIf.
As an immediate consequence, one has:
One might expect an analog of Theorem 1.5 to be valid as well. This need not be so. Curiously, the criterion involves the structure of G itself, and does not depend on the properties of the particular action at hand. THEOREM 2.2. In order that the extension of <£ be faithful, it is necessary and sufficient that G admit an invariant mean.
While space does not permit us to outline the argument for Theorem 2.2, it is perhaps worth noting that the proof makes no use of an invariant functional itself, but rather the structural conditions imposed on G by the existence of one (see [4] and [6] ).
